Abstract: Recently, the transverse areas of axons have been used as an index for pathologcal study based on the supposition that the transverse area of the axon is normally maintained constant. It is generally accepted that nerve conduction velocity is directly proportional to the fiber diameter , under the condition mentioned in the proceeding sentence. To verify this supposition, we measured the transverse areas of the facial nerve axons at three positions:
Introduction
Here, nerve fiber analyses were conducted on the human facial nerve, using a new staining method, luxol fast blue-PAS-hematoxylin (LHP) stain12), which is one of the discriminative staining methods for the nervous system that permits simultaneous observation of the axon 
Results
The cross-section areas of the facial nerve axon decreased with distance from the brain stem toward the fundus of the internal auditory meatus, in all three subjects (Fig. 1) . 
Discussion
Books of neurology, especially neuromorphology, seldom discuss whether or not an axon maintains a constant cross-section area. The reasons for this may be the same as the reasons for the relatively few reports of nerve fiber analysis, as mentioned in a previous article5) : it has only recently become possible to stain the axon and myelin sheath, such that they can be discriminated by light microscopy. The development of electron microscopic procedures suitable for observation of nerve fibers has not contributed much to quantitative nerve fiber analysis in humans. We have been studying the human nerves morphologically and quantitatively, and our research was aided by several unique contributions: 1) we directly mea-Mayumi Fujit, et al. *** The diminution ratio was calculated as follows: {(pta-dta)/pta}/(pD-dD) pta: transverse area of axons at the proximal position; dta: transverse area of axons at the distal position; pD: distance from the brain stem to the proximal position; dD: distance from the brain stem to the distal position. Significant differences of mean transverse area of axons were observed among the proximal, middle and distal positions of the three subjects (p<0.01).
sured the axonal areas of cross-sections of the facial nerve; 2) LPH stain (one of the discriminative staining methods)12) adopted for this study permitted easy recognition of the different structures (axon, myelin sheath, nucleus, nucleolus, connective tissue, amyloid body, vessels); and 3) combining a microscope with a drawing tube and an image analysis by a computer system for structure tracing, data logging and statistical analyses added to the accuracy and ease of this research. When human autopsy material is used, various sources of error must be considered in performing histologic morphometry: 1) time and care before autopsy, 2) fixation technique and fixative, 3) embedding, 4) section thickness, and 5) measurement. Time and care before autopsy (see Material and Methods) is very important for minimizing postmortem changes. Postmortem tissue anoxia for extended periods of time may cause shrinkage of plasmalemma. The phenomenon of autolysis may also be accelerated when a cadaver is kept at high temperature. Fixation is one of the most important operations in morphometric analysis. Formaldehyde fixation, for example, may cause extreme shrinkage of tissue during histologic processing. When secondary fixation with chromic acid12) is employed after formaldehyde fixation, tissue shrinkage is reduced (about 10% in the length of each of the three dimensions). In the present study, the celloidin blocks were hardened more than usual because we needed thinner sections (10 and 20 µm thick slices), and linear shrinkage of the sections amounted to approximately 20%.
The only literature we could find that discussed the tapering of nerve fibers was that of Hurshg8).This suggests the necessity for re-evaluation of nerve fiber tapering, and the principle of nerve conduction velocity8, 11, 14) . It is necessary to confirm that the conduction velocity in myelinated fibers is directly proportional to the fiber diameter.
Before we evaluate the transverse area of axons pathologically)15) and study the transverse area of the axons of one nerve with regard to aging13), it must be determined as to whether 
